Trichuris muris: host intestinal epithelial cell hyperproliferation during chronic infection is regulated by interferon-gamma.
Chronic infection with the intestinal nematode Trichuris muris is associated with an inappropriate type 1 cytokine response (production of predominantly IFN-gamma), whereas resistance to infection requires the induction of a protective type 2 response with the production of interleukin (IL)-4, IL-5, IL-9, and IL-13. T. muris inhabits an intracellular niche within murine intestinal epithelial cells of the caecum and in common with other intestinal helminth infections is associated with gross morphological changes in gut architecture. The purpose of this study was to characterise cytokine production during chronic infection in AKR and severe-combined-immunodeficient (SCID) mice and investigate what effect the anti-parasite response had on epithelial cell proliferation and so regulation of intestinal pathology. Pulse labeling with tritiated thymidine is employed to generate a sensitive cell position-linked proliferation index of the intestinal epithelium at various times postinfection. Infection in AKR mice is characterized by a marked elevation in antigen specific IFN-gamma production from restimulated mesenteric lymph node cells and a significant increase in proliferation of pluripotent epithelial stem cells and transit cells within the crypts. Similarly, elevated IFN-gamma production was observed in the mesenteric lymph nodes and intestinal mucosa of infected SCID mice, with epithelial cell hyperproliferation and the development of crypt hyperplasia in the caecum. Critically, in vivo depletion of IFN-gamma during infection in SCID mice resulted in no significant increase in epithelial cell proliferation and effectively precluded the development of crypt hyperplasia without altering infection outcome. Taken together, the data provides the first detailed cell position linked analysis of epithelial dysregulation during chronic T. muris infection and identifies a critical role for IFN-gamma, either directly or indirectly, in regulation of epithelial cell proliferation during the chronic intestinal inflammation associated with infection.